Use of a sealed mini-chamber to investigate human sperm motility in real time under aerobic and anaerobic conditions.
To study the correlation between metabolism and motility, ejaculated human spermatozoa were washed in media containing glucose, pyruvate, and deoxyglucose in various combinations. Spermatozoa suspended in these media were incubated in sealed mini-chambers and subjected to aerobic or anaerobic conditions at 37 degrees C. The effect on the patterns of sperm motility was investigated in real time by direct observation and objective determination with the multiple exposure photography (MEP) method. The motility of spermatozoa incubated in media containing excess of glucose showed similar changes of motility quality with time, whether exposed to aerobic or anaerobic conditions, and in both cases motility lasted about 13 h. Motility of sperm incubated with pyruvate only was of a much lower quality, especially under anaerobic conditions, and in both circumstances lasted about 7 h. When glycolysis of fructose remnants was totally inhibited by deoxyglucose and sperm were incubated with pyruvate only, motility lasted for 2 h under aerobic conditions and only for about 1 h under anaerobic conditions. It is concluded that the main metabolic process that supplies energy for sperm motility is glycolysis, under both aerobic and anaerobic conditions. Oxidative respiration was less efficient as a source of energy for sperm motility. When glycolysis was inhibited and oxidative respiration was eliminated under anaerobic conditions, sperm motility lasted only for about 1 h, probably by using intracellular energy reserves.